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INDOI f: derivatives as mcp-i receptor antagonists 
The present invention relates to anti-inflammatory compounds that act via inhibition ot 
Monocyte Chemoattractant Protein- 1 ( MCP- 1 > and in particular MCP- 1 inhibitor compounds 
that contain an indole moiety. The invention further relates to processes tor their preparation, 
S to intermediates useful in their preparation, to their use as therapeutic agents and to 
pharmaceutical compositions containing them. 

MCP- 1 is a member of the chemokme family of pro-inflammatory cytokines which 
mediate leukocyte chemotaxis and activation. MCP- 1 is a C-C chemokme which is one of the 
most potent and selective T-cell and monocyte chemoattractant and activating agents known. 
10 MCP- 1 has been implicated in the pathophysiology of a large number of inflammatory 
diseases including rheumatoid arthritis, glomerular nephniides, lung fibrosis, restenosis 



(International Patent Application WO 94/0912S). alveolitis (Jones el ah, 1992, ./. Immunol., 
149, 2147) and asthma. Other disease areas where MCP-1 is thought to play a part in their 
pathologv arc atherosclerosis (e.g. Koch et ah, 1W, ./. Clin. Invest., 90, 772 -779), psoriasis 

1 5 (Deleuran et al., 1996, ./. Dt>rmatolo\>ical Science, 13, 228-236), delayed-type 

hypersensitivity reactions of the skin, inflammatory bowel disease (Grimm et al., 199-6, 
7. Leukocyte Biol.. 59,. N04-812), multiple sclerosis and brain trauma (Berman et al, 1996, 
7. Immunol.. 156,. 3017-3023). An MCP-1 inhibitor may also be useful to treat stroke, 
reperiusion ni|wi\, ischemia, myocardial infarction and transplant rejection. 

20 MCP-1 acts through the MCP 1 receptor (also known as the CCR2 receptor). MCP-2 

and MCP ^ mav also act. at least in part, through the MCP-1 receptor. Therefore in tins 
specification, when reference is made to "inhibition or antagonism of MCP 1 or "MCP-- 1 
mediated effects" this includes inhibition or antagonism of MCP-2 and/or MCP 3 mediated 
eitects when MCP 2 and/or MCP 3 arc acting through the MCP 1 receptor 

25 Japane-c patent application no. IP 0 12; ^ ' A discloses indole compounds tor 

treating hypertension with a phenyl sulphonyl moiety attached to die nitrogen ol the indole 
nnn. International patent application \Y( ) l >h/33 ! " 1 discloses similar compounds lor therapy i 
II1V 1 infections 

| 1K . previa invention na-\i • ••!; me d:-*v .»\ci\ oi , t , Linn o{ o -mp. uUhl n co: a .,; n , ; , ;• <a 




|>( I < .IDS 02340 



(I) 

which is an inhibitor ot monocyte chemoattractant protein- 1 and wherein: 
R 1 i> pcnueiu i \ .seieclea irom U ltluoromettn 1, < h wil k \ 1 . halo, hvdroxv, C; .wilkoxv. 
^ ( 'i ; alkanoyk C , .lalkanoyloxy. ammo, eyano. ( ;alkylammo, di(CY udk\ l jamino. 
( 4 uilkanovlammo. mtro, carbamoyl, ( '; jalkoxvcai honvk thiol, ( 4 . : alk vlsulphanvl. 
< ' j ,a!k y Ku!phu! \ h ( \ .aik > KnIphoii\ 1 . uii phi - aaaii. k >. carbaunu l( ' t . u ilkvi . 
V-((4 iaik\ I k aibamo\ 1( '| : alk>k.Yt( : alk\ I i-carhamoyl ( ', • a I k \ k h\ di o\ \ (4 , : alk\ ! 
( ' , . : alkox\C '| .jaik\ L moiphohno, pyrrolidm> k carho\y<4| t alk> iammo. R and OK ' ( where K ' 
10 is optionally substituted phenyl or an optionally substituted 5- or 6 nieinbered hcteroar\ 1 
ring ); 

p is 1-4 and R' can have the same or different values when p is 2-4; 
T is of t he formula 

(('MR' 1 ),,, <S()o KIIR'k . 
! > ( w he re R * is hvdrogen or ( . ' , ..jalky k m - 0 2. s - 0-2, m + > - 0 44 and R' can take different 
values when m f- s - 2 ); 

X is earbox> , tctia/.olo yk eyano, SO J k -S( ) Nl 1R ( where R" is as defined above k 
SO Al lAr ( where Ar is an optionally substituted phenyl or optional iv substituted 5 or 0 
membered lieteroaryl ring), -CONHR* (where R eyano, OH, -SO;-(4, 4 alkvk --SO;CT4. 
20 -SO : -phen\l. iCHR'kfOOIf (where r is 1 3 and R ' (as defined above) can take diffc lent 
values when r is 2-3)). or X is a group of formula ill) 

(_) , . 

) — N N R 1 

/ 

(II) 

or X represents a group of formula (III) 
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R" 

\ 

// , ^ ( ) 
c> — < s I 

R 4 
(III) 

where the groups defined as R 4 here may have different values within the definition of R 1 
above; 

A is selected from phenyl, naphthyl, furyl, pyndyl and thienyl; 
s R : is independently selected from tnfluoromethyl, d 4 alkyl, halo, hydroxy tnfluoromcthoxy , 
cyano, C, 4 alkoxy, C| 4 alkanoyI, Cj ialkanoy low , ammo, ( Y-jalkylamino, di(C, 4 alkyl tammo, 

l I -U.n,,,n-1 (' ,11 -,*v\-. -irKnm'l thinl (\ . ■ I I k V 1 s 11 1 M h ; 1 P V I 

v j 4 ai Ktti 10 v lai i n i u ' . ii ui vi. c ai i n ' a v , ^ ui w*n i iv f\ i , v i i n i ».4i i - v , * . w » . , . . , + - - r . 

Ci 4 alkylsLilphinyl, C i 4 alkylsulphonyl, siilphonamido, carbamoy 1C, 4 alkyl. 
AMTi 4 alkyl)carbamoylC, 4 alkyl,y\MC, 4 alkyl bcarbamoyl-C Y >alky I, hydroxvC, 4 alkyl, 
10 C| 4 alkoxy( Y-uilkvl or two R : values together may form a divalent radical of the tormula 
-(")(CH:)i 4 0- attached to adjacent carbon atoms on ring A; 
q is 0-4 and R 2 can have the same or different values when q is 2-4; 

Z is hvdrogen, fluoro, chloro, bronio. iodo, methyl, tnfluoromethyl. hvdroxvmethyl, inethoxv, 
methvlsulphanyl. meth\ lsulphmvl. methylsulphony I or carboxyCY ^cvcloalkvh 

1> al I1R Y NlYR i where i is 0-2. R" and R arc independently selected Horn 11 and ( , .alky 1 oi 
R' and R together with the nitrogen to w hich ihey are attached form a 5 or h membered 
non -aromatic ring optionally containing one lurther heteroatom selected trom (), N or Sr. 
or a pharmaceutically acceptable salt or in vivo hydrolysablc ester thereot 

In this speciiicatum the term "alky!" includes straight chained, branched structures ami 

20 nng s\ stems. example, ( :alk\T includes propyl, isnpropyl. Mmtyl and cycloprop.me 
1 lowcvci , [eleien.es n> individual alk\ 1 gioups such as 'propyl" arc specit'u tor the straight 
c hained version onlv, references to individual blanched chain alkyl groups such as 4sopiop\l 
aie specdic tor the branched chain version only and references to the evelo groups such as 

. . . ■ ...... t . . . . , . ... . ; . t , , t i, . . . ■ 1 1 ^ ■ - , . , , , r \ ,i 1 1 ] i j i ; , ■ j » r i\ , ■ i ) i : . i r i '''*!' I ' i 1 • ' ! i • 
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Suitable optional substiluents !or aryl and heteroaryl ate any of the values defined for 
R 1 and R above. "Aryl" means phenyl or naphthyl. "I leteroar \ I" means an aromatic mono- or 
bicychc 5-10 membered ring with up to three or five nnu heteroatoms (m mono or bicvchc 
rings respectively} selected from nitrogen, oxygen and sulphur. hxamples of ^heteroaryb 
5 include thienyl, pyrrolyh furanyl, imidazolyl, thiazolyl, pyrimidinyl, pyridinvl, indolyl, 
benzimidazolyl, benzthiazolyl, quinolyl and isoqumolmyl 

An example of .uilkanoyloxy" is acetoxy hxamples of lk ( V lalkoxvcarbonvT' 
include methoxycarbonyl, ethoxyearbonyl, //- and rbutoxvcarbonvl. hxamples of 
"C'i .jalkoxv" include inethoxy ethoxy and propoxy. hxarnplc^ < .f "C ;aikanoviamino 
10 include formamido, acetamido and propiony lamino. hxamples of 4 alk vlsulphanvT include 
methylthio and etliylthio hxamples of "( ,.ilk \ Ku !pmn\ !" include mcth \ i>ult miuvi and 
ethvlsulphmyk hxamples o( "(', 4 a!k\ iMilphonvf include me* hvKulptu >r;\ I and 
ethylsulphonyl hxamples ol ' "( ' , 4 alkanoyl" include propano\ i and edianovi h.xaniples <>| 
"C| ^alkylammo" include metln lamino and ethy lamino. hxamples ot 'MiiC, uilky 1 lamino" 
15 include diYV-methylamino, di-(/V-ethyl Jarnino and /V-etliyhA -methvlammo. hxamples of 
"Ci_ 4 alkoxyCi .;alk\ T" methox vmethy 1 and propoxyethyl. hxamples of "carbamoylC ; uilkvh 
are methylcarboxamide and ethylcarboxamide. hxamples of "carbox\ (\ ^cvcloalkyh are 
2-carboxycycIopropyl and 3-carboxycyclopenty 1. [Examples of 
'W-(C| .wiIkyDcarbamoylC" 1 ] jalkyT are riiethylaminocarhonylethyl and 
20 ethv lam inocarbon\ l propyl, hxamples of "/Vh ( ', t alkyl ocarbamovi ■( V utlkyl" are 
dimelhylaminocarboin lethvl and met hvlcth viaminocarbon \ipron\ ! . 1 xainples ol 
"earboxyC ^ ..i alky lamino" are carboxy methyl amino and carhoxx pi op\ 1 aim no 
Preferred values for R\ p, Z k X, T. A, R'" and q are as follow \s. 
Preferred values for R 1 are C\ lalkoxv, halo, nitro. amino, trifluoromethyl and 
25 carboxyd 4 alky lamino. more preferably chloro and/or r< . : alkoxy. Where R 1 is halo, fluoro. 
chloro or bromo are preferred. Where R ! is (Y.jalkoxy it is preierahly methoxy or ethoxx . 
particularly methoxy. Preferably position 7 is unsubstiiuicd. and preierahly there is no more 
than one C ' i uilkoxy group. 

Preierahly p is 1 or 2 
30 Preferred combinations of p and R 1 are as follows 

When p- 1 then R 1 is preferably fluoro, ehloro or methoxy and in particular 5-chioro 
and (Vchloro. 
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I is preferably S( ) ; 

Preferably X is carboxy, -CONHR' (where R is -SO : -C, 4 alkyl, SO ; OY 
-SO r phenyl) or lelra/ol-vyl. R' is preferably -SO^tTY In particular X is carboxy 

Preferablv A is phenyl, naphthyl, furyl and thienyl in particular phenyl or thienyl. 
S When A is thienyl it is preferably thien-2-yI. Most preferably A is phenyl. 

R : is preferably chloro, bronio, methyl, methoxy, nitro, trifluoromethyl or 
trifluoromelhox\ . Another preferred value for R is tluoro. 
q is preferably 1 or 2, especially 2. 
Preferred combinations of A, R and q are as follows. 
10 When A is pherul, and q is 1 , then R 1 is preferably chloro especially vehloro or 

4-chloro. Other preferred values for R include Y fluoro. 4-fluoro and 3-tn lluoromcthvl 

When A is phenyl, and q is 2 ., then R is preferably chioio, espccialb 
3,4 dichlorophcnyl. Another preferred value is fluoro, especially Y4-difluoro 

When A is phenyl then the positions ortho to T are preferably unstihstituted. 
15 When A is thien-2-yl then preferably is chloro, especially vehloro. 

Preferably X is hvdroizen or bronio, especially hydrogen. 
Therefore a preferred class of compounds is that of formula (V): 



o 



N \ 



(IM 

\\ herein, 

R ' is met how . ; \ uou >. e hloi o. bi oiuo, nt( i o, amirn t, t ri I iiu >i omethy I o: 
carhoxymcthy lammo; 

x is I oi 2 w ith the proviso thai there is at mosi one mcihox\ izioup. 
\ is carhow . ' '( )NI 1N< > < 1 *>r leira/.'l-^ yl. 
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Z' is hydrogen or bromo; 
or a pharmaceutically acceptable salt or in vivo hvdrol vsable ester thereof. 

Preferably R A is chloro ot medioxy. Preferably position 7 is unsubstituteci 
Preferred combinations of x and R a are as follows. 
5 When x=I then R*' is preferably ehioro or methoxy especially 5-ehloro or b-chloro. 

Z' is preferably hydrogen. 

A' is preterably phenyl. Where A' is thienyl it is preferably thien-2-vI. 
Preferred combinations of A', R u and y are as follows. 

When A' is phenyl, and y is !. then R h is preferably ch!uu> in particular ^-cnioro <>r 
M) 4 -chloro. .Another preferred value is iluoro, m particular 3 fluoro or 4-lluoro. 

When A' in phenyl, and v is 2. then is prelerabiv chloro, in particular 
v4 ilichiorophen\ I A not he i pre! erred value is Iluoro, in particular vt-di Iluoro 

When A is phen\ 1 then the positions ortho to the SO; moietv linked, to the indole rime 
are preferably hydrogen. 
1-^ When A is thien-2-yl then preferably R h is chloro in particular 5-chloro. 

Preferred compounds having formula (1) or (IA) (defined below ) include any one of: 
\-( 3,4-DiehlorophenylsLilphonyl ) 5-ehloroindole-2-earboxyhe acid; 
A'-i 6 Bronionapluhalen-2-\isiilphonyl'}-5 -ehloroindole-2 -carboxvlie acid; 
A { 3-Chloropheny lsulphon\ I ) S-chloromdole 2-carboxvhc acid; and 
2( ) o liromo-s-I luoto yV ( 34rifluoromethylphenyisulphonyl )indole-2 • carbow he acid; 
or an /// vivo hydrolysable ester or a pharmaceuticallv acceptable sail thereof. 

Suitable pharmaceuticals acceptable salts include acid addition salts such, as 
mcthancsultonate, fumarate. hydrochloride, hydrobromide, citrate, maleate and salts toimcd 
with phosphoric and sulphuric acid. In another aspect suitable salts are base salts such as an 
2.S alkali metal salt tor example sodium, an alkaline earth metal sail lor example calcium or 
magnesium, an organic amine salt for example triethy lamine, morphohne, 
A' methylpipcndine, A'-ethy Ipiperidme, procaine, diben/y lamine, A\,V dthen/y lethylammc or 
amino acids tor example lysine. There may be more than one cation or anion depending on the 
number of chaigcd fuucm >ns and the va!enc\ of the cations < >i anions. A prelerred 
M) pharmaceutical^ acceptable salt is a sodium salt 
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Some compounds of formula (I) may possess chiral centres. It is 10 be understood that 
the invention encompasses all such optical isomers and diasteroisomet s ol compounds ot 
fornnila (I ). 

The invention further relates to all tautomeric forms of the compounds of formula (I). 
5 It is also to be understood that certain compounds of the formula (I) can exist in 

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms. 

An in viv<> hydrolysable ester of a compound of the formula (1) containing earboxy or 
hydroxy group is, lor example, a pharmaceutical^' acceptable ester which is hydrolysed in the 
10 human or animal bodv to produce the parent acid or alcohol. 

Suitable pharmaceutical!)' acceptable esters for earboxy include Cj ,,alkox vmettiv 1 



.. i ...... 1. . . L. .1 t 1 - II I .1 ... . t .... .. 1 . 

CM CI S 1 OI example IIILHIIUW mtlllVl, V [ ^UKailu_yiw.\)illnii\i lmu> hm v_ a l u nf'iL 

pivalovloxvmethyl. phthalidyl esters, C < s cyeloalkoxy carbony loxyC i f atlkyl esters tor 
example 1 -cvclohexylcarbonyloxycthyU 1 ,3-dioxolen-2 onyiniethyl esters for example 
15 5-methyl- 1 ,3-dioxolen-2-ony Imethyl; and C\ ^alkoxycarbonyloxyethyl esters for example 
1-nielhoxvcarbonvloxvethyl and may be formed at any earboxy group m the compounds of 
this invention. 

An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy 
group includes inorganic esters such as phosphate esters and (/. acyloxyalkyl ethers and related 

20 compounds which as a result ol the //; vivo hydrolysis ot the ester breakdown to give the 
parent hvdroxv i ? roup H xamples of < /.-acvlox valk vl ethers include acelox vmethox v and 
2,2-dimethvlpropiony loxymethoxy. A selection of in vivo hydrolysable ester forming groups 
lot hvdroxv include alkanoyl, benzoyl, phenyiacetyl and substituted benzoyl and phcnvlacetyl. 
alk« >\\ 'carbonvl ito give alkvl carbonate esters ), dialk \icarbamo\ 1 and 

25 ,\' i dialkvlammt >ethvh - .Y alkylcarbamoy I (to give earhamaies i. dialk\ la:i:i noacet\ 1 and 
carbnxy acetyl 

Another aspect ol' the present invention provides a piocess tor preparing a compound 
of iormula ill oi a pharmaceutical ly acceptable salt or an /// vivi> hvdroi viable ester diet col 



<R'> 



II 



(IV) 

where X a is carboxy protected in the form ot an ester and other groups are as defined in 
formula (I) with a compound of formula (Yt 



I — - 



7" ' A -A— (Rh 



where 1 is ;i lea vim 
lorn it ila ( V h 



(V) 

T r< >up odicr lm'( aie ; ■ d^ ! ined \ n t . >i n eii.t i ! » n . 



N 



A -) — ( R 



10 I VI) 

where X'' is earbow protected as an ester; and 

b) optionally intcivon verting a compound ot formula (VI) to give another compound of 
formula (VI). wherein any f unctional groups arc protected if necessarv and optionally 
D remov ing any protecting groups; 
\^ u ) optionally forming a pharmaceutical]}- acceptable salt or /// vivo hydrolvsable ester. 

Compounds of formula (VI) and (I) may be mterconvened lor example as described 
herein or by known processes such as functional group modification or aromatic substitution 

L is a leaving group. Preferable values for L are chloro and bromo. 

Compounds of formula (IV) and (V) may he reacted together in an inert solvent and a 
20 base such as Y..Y di methy liormamide/sodium Indride or ilichloromethanc^odiuni hydroxide 
(optionally in the presence of a phase transfer catalyst such as tetra-// buty lammomum 
hydrogensulphale) foi 1 (> hours preferably 1 ^ hours, at a temperature of l.S-.MV'C. preferably 
20 2^ ( 1 to give a compound ot formula (VI ) 
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Compounds of formula ) arc commercially available, made by modification using 
known processes o! 'commercially available compounds of formula (IV), or tbey are prepared 
by 

a) Reacting a compound of formula (VII): 



(R'L 




() 



(VII) 

■'here K 1 and. p arc as defined in formula ( I ), with a compound of formula (XIII > 



x 



o 

10 (VIII) 

where R* is ( 'i ;alk\ 1 . 

Compounds of formula (VII) and (VIII) are reacted together under Reissert reaction 

conditions such as in an inert solvent fsuch as tetrahydrofuran >, in the presence of a base (sucl 
as potassium ethoxide), at a temperature range of I C preferably 20 25 C\ lor 10 20 

I > hours prelerablv 15-17 hours. I he resulting compound is isolated and dissolved in an alcohol 
such as ethanol and an organic acid (such as acetic acid) and a transition metal catalyst (such 
as 10'",' IM/O and cvclohexene is added. I he mixture is heated at a temperature of 60- I20 f> C 
prelerablv at ^o on C n>t IS 2^ hours prelerablv ! 6 20 hours to gi\ c a compound ot lormula 
( V I ) m which / is h \ dro'jen . 1 hen if desired / can be opt tonal 1 v c< inverted into another value 

2n ot Z as de lined in nu inula < I ) using Uv uniques known m the art siiJi as those described 
below 

b) Reacting a compound ot' loimula 
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( '< unpouri , of tor inula ( IX ) and i\\ at c ii.i, ted IolMIrm under I-isciur >mi it h mi- 
mic h a^ v» !lh an organ u a cod i Mid) as acetic add ). m an alcohol (such as ethanol h at a 
temperature of N)-00'~C preferably 75-S5 C, tor ! 5 hours preferably 1 ^ hours. The resulting 
10 compound is mixed with a strong acid ( such as poK phosphoric acid) and heated at °0 150 "- C 
preferably 100- 120 'C lor 0.5-4 hours preferably 0 5-2 hours to give a compound of formula 
(VI) in which 7 is hydrogen. Then if desired Z can be optionally convened into another value 
of Z as defined m formula (I) using techniques known in the art such as those described 
below 

15 Compounds of formula ( V). (VII). (VIII). (IX) and (X) are known or commercial 1\ 

available or aie prepared by processes known in the art bv standard manipulation ol 
commercially available or known materials 



20 of the present indention may be introduced b\ standard aiomatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediateK 



subsotuent by means of an aromatic substitution reaction, reduction of subsiuuents. alkvlation 
25 of subslituents and oxidation of subst iiuents. The reagents and reaction conditions for such 
procedures are well known in the chemical art Particular examples of aromatic substitution 



R v and R are C, ; alkyl. Preierably K* and R' ate methyl or ethyl. 

It will be appreciated that certain of the various optional substituent^ in the compounds 



following the processes mentioned above, and as such arc included in the process aspect of the 
invention. Such ! c act ions and modi 1 ic at ions include, t or example . int roduci ion of a 
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ivaciions include the introduction of a nitro group using concentrated nitric acid, the 
introduction of an acvl group using, lor example, an aeyl halide and Lewis acid (such as 
aluminium trichloride) under Lnedel traits conditions; the introduction of an alky 1 group 
usum an alky I halide and Lewis acid (such as aluminium trichloride! under Fnedel C rails 

5 conditions; and the introduction of a halogeno group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 
hvdrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. Specific 
examples of the substitution and modification reactions prior to or immediately following the 

10 processes mentioned above are illustrated, but not limited by, the following examples in 
which variable groups arc as defined for formula (I) unless otherwise stated 
i ) Modi i icauon nl K 1 

a) for R 1 - Ar compounds of formula (XI) 



N 
S 

M 



X 



is 



(XI) 

M is 11, a nitrogen protecting group or the group 

I 

^ A -V 



(RA 



where R 1 is Br are coupled with compounds of formula (XII) 

Oil 



Ar— b 



OH 



:n (Xih 

where Ar is an opiionailv substituted phcnvl or optionally subM it uted 5 or 0 membered 
heteroaryl rm^i, loui\e compounds of formula ( XI ) a here R = Ar. Suitable reaction 
eondit ions are m 1 ! on' below 

' • • ■ < - 1 <\C ■■ 1 ■■ ■ i ' i • VII ■ • • • * • • • ■ ■•• 
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(such as potassium carbonate), preferably in an inert atmosphere, at a temperature of 
bO-KHCC prelerabiy 75-K5 !, C tor 14-20 hours preferably 15-17 hours. 

b) For R 1 = NFF; compounds of formula (XI) where R 1 = N() 2 are reduced under standard 
conditions to give a compound of formula (XI) where R 1 = N1I : Suitable reaction conditions 
5 are set out below. 

Compounds of formula (XI) where R 1 = NO, are reacted with a reducing agent (such 
as sodium borohydride) and stannous chloride dihydrate in an alcohol (such as ethanoi) at a 
temperature of 30-K()°C preferably 50-70 'C for 2- 10 hours preferably hmir. 
c> For R 1 = MeOChNH-; compounds of formula (XI) whcie R 1 = MeCu nMf can he 
10 prepared from compounds of formula (XI) where R 1 = Nl F Suitable reaction conditions are 
set out below . 

Compounds of iormula (XI) where R - Ml are reacted m acetu anhvdride at 
tempei alure of 00 4 40 ( ' preferably SO 1 00 C lor 0.5-5 hours preferabl v ih 2 hours, 
d) For R'=Ci 4alko\ycarbonylC|. 4 alkyIamino: compounds of formula (XI) where 

15 R 1 =C|. 4 aIkoxycarbonylC|.. ) alkylamino can be prepared from compounds of formula (XI) 
where R 1 = NIF. Suitable reaction conditions are set out below . 

Compounds of formula (XI) where R 1 = Nlh are reacted with the corresponding 
glyoxalate, aldehyde ester or keto ester (such as ethyl glyoxalate) followed bv the addition of a 
reducing agent (such as sodium cyanoborohydride ) in an alcohol t such as ethanoi ) with an 

20 acid (such as acetic acid) for 1 10 minutes preferably 4-0 minutes at 15 30 C preferably 
20-25° C. 

2) Modification of X 

as for X = carboxy: hydroly.sing a compound of Iormula (VI) as denned above to give a 
compound of formula (XIII): 



25 
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Suitable reaction conditions are set out below. 

Compounds of formula (VI) where X a is CO : Me may be conveniently hydrolysed to 
give compounds of formula (XIII) with a salt (such as lithium iodide), in an organic base 
(such as pyridine), at a temperature range of 100- I25°(\ in particular 1 15- 1 20 (\ for 3-10 
5 hours, preferably 5-7 hours followed by the addition of aqueous acid (for example 2M 
hydrochloric acid). 

b) I ; or X = -CONIIK' (R" is as defined tor formula (I)): compounds where X = -CONIIR'can 
be prepared bv coupling compounds of formula (XIII) and compounds of formula (XIV): 

R — NIC 

10 (XIV) 

under standard peptide coupling conditions Suitable reaction conditions are set out below. 

( 'on l pounds of formula ( XIII > and compounds of tormula ( XIV) can be reacted 
together in the presence of a coupling agent ( such as 

1 -cthyI-3-t .Vdimethylammopropyl )carbodiinnde hydrochloride ) and optionally a catalyst 
\5 (such as dtmethylammo pyridine) in an inert solvent (such as dichloromethane ) for I - 3ft hours 
preferably 20-30 hours at 15-3(CC preferably 20-2.vX\ 

c) For X = OONIC and CN: compounds of formula (XI) where X = OOiNI C and CN can 
be prepared from compounds of formula (XI ) where X = carbow. Suitable reaction conditions 
are set out below 

20 Compounds of tormula ( XI ) where X = cat boxy are reacted w ith ammonia in an 

inuaiiK base i Mich a> p\ ndmc » Willi a su i pi ion at 1 1 i g a gem \ aich as methane ■ ',;] pha >n\ 1 cbloi ide ) 
at a temperature of -10 to KCC preferably 2 to 1 C for 13 hours preferably 2 3 hours to 
give both compounds. 

d) bor X - tclra/o]-5-vl. compound- o| lomiuia (XI ) where X - tetia/ol-^ \ i can be prcpaicd 
liant compounds ot tormula I XI ) where X - ( 'N. Suitable icactiou conditions aie set out 
below. 

Compounds ot tormula ( XI ) w tie re X CN are reacted with an a/uie (such as sodium 
../ide i and t rieth\ lamine ; r\ . jo < hi. >ihf- in ,i sob cui (such, as Y iueth \ i p\ 1 1 ol uhnoue ) at i 
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a) hoi X = Br: compounds of iornuila (XI) where X = hydrogen may he brommated under 
standard conditions to give a compound of formula (XI) where X = Br. Suitable reaction 
conditions are set out below. 

Compounds of formula (XI) where X = bromine may be prepared by reacting a 
5 compound of formula (XI) where X - hydrogen in an inert solvent (such as 

A/jV-dimethyllbrmamide ) with bromine for 5-55 minutes particularly 25-35 minutes at 
10-30 C, preferably 20 25 n C 

Other modifications of Z are achieved bv standard reactions known in rhr» rtrt i^w 
example" 

!U a) a substilueni ot the lormula -CH ? NR ; can be prepared by the Mannich reaction. 

Compounds of lormula (XI) when- 7 ~ hydrogen aie Heated with tormaidehvde and an amine 
m the present e of acid. 

b) the Yilsmeici lormulai ion of compounds of lormula i XI ) where X = hvdrogon with PC )CL 
and \\N~dimethvlformannde gives the aldehyde in the three position which can then be 

15 selectively reduced to the carbinol (with NaBH.O or to the methyl ('with NaBIL and 
trifluoroacetic acid) under standard reaction conditions 

The reader is also directed to Japanese patent application no. JF ) 04273857-A and 
International patent application \V( ) Mb/33 1 7 1 for synthetic details of sulphonyl indole 
compounds 

20 h will also be appreciated that in some of the reactions mentioned herein it mav be 

necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
skilled m the art Thus, if reaetants include groups such as amino, carbow or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein 

25 A suitable protecting group tor an ammo or alkylammo group is, for example, an acvl 

group, for example an alkanoyl group such as acetyl, an alkoxycarbonyi group, tor example a 
methoxycarbonyh ethoxvearbonyl or / butoxycarbonyl group, an arylmethoxycarbonyl group, 
tor example ben/yloxycarbon\ I. or an aroyl group, for example benzovl. The dcprotection 
conditions for the abo\e protecting groups necessarily vary with the choice of protecting 

30 group. Thus, tor example, an acyl group such as an alkanoyl or alkoxycarbonyi group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, tor example lithium or sodium hydroxide. Alternatively an acvl group such 
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as a /-butoxvcarbonvi group may be removed, tor example, by treatment with a Mutable acid 
as hydrochloric, sulphuric or phosphoric acid or tritluoroacetic acid and an 
arvlmethoxycarbonyl group such as a benzyioxycarbonyl group may be removed, lor example, 
by hvdrogenation over a catalyst such as palladium-on-carbon, or by treatment with a Lewis 

5 acid for example boron tns( tnlluoroacetate). A suitable alternative protecting group tor a 
primary amino group is, Tor example, a phthaloyl group which may be removed by treatment 
with an alkylamme, lor example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, tor example, an acyl group, lor 
example an alkanoyl group such as acetyl, an aroyl group, tor example benzoyl, or an 

10 arvlmethyl group, tor example benzyl. The deprotection conditions for the above protecting 
uroups w ill necessarily vary with the choice of protecting group. Thus, lor example, an acyl 

11 i . __ . 1 Kv ww,. v. 1 v w> w> L > \w IuJimK'^k with 

group sucn as an aiKanovi oi an amvi -iuuj; mav 1^ lunuvm, m >i v .wn.. r i^, . - : 

a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, tor example, by 
15 hvdrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, lor example, an estei dying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a /-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such a- tril luoroacet ic 
20 acid, or lor example a benzyl group which may be removed, for example. b\ h\ diogcnat 1011 
over a catalyst sue!) as pal ladium-on carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

When a pharmaceutical 1\ acceptable salt of a compound of the I on mil a i \ ) is icquired. 
2 5 it nia\ be obtained, tor example. In' reaction of said compound w uh the appropriate acid 
( w hicn at lords a physiological I \ acceptable anion 1, 01 with the appiopi ucc nam i which 
affords a phvsioloL'icallv acceptable calioiu. or by any other conventional salt formation 
pi * vedurc 

\\ ,,;mk alls acti\c io;m o] a , ampaiinJ o! the !•-:•. :!a f h : maimed. U mo iv 
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According to a lurlher aspect ot the invention there is provided a compound of die 
formula (I) as defined herein, or a pharmaceuticaliy acceptable salt or an in \ hydi olvsable 
ester thereof, for use in a method ot treatment of the human or animal body by therapy. 
The invention also provides a compound of formula (I) as defined herein, or a 
5 pharmaceutical^' acceptable salt, or an /// vivo hydrolysable ester thereof, for use as a 
medicament. 

Another aspect ol the present invention provides the use of a compound of formula (I) 
or a pharmaceuticaliy acceptable salt or an /// vivo hydrolysable ester thereof, in the 
manufacture of a medicament for use in ;mta<jonism<; an MCP ! medi 
0 blooded animal, such as man. 



Another aspect ot t tie present \ enlion pro\ ides the iM-n! a com pi hi ml i >t toi nmla 

i I A ) 




1 X 

I s (IA) 

where R 1 , '/, T, A. R ami q are as dehned for formula (I); 

Y = X ms defined for formula (I)) or CON1IR 1 " (where R 1 " is [1 or C; .,alkyl). 
v = 0-4; 

a pharmaceuticaliy acceptable salt or an vivo hydrolysable ester thereof, in the manufacture 
20 ot a medicament for use in antagonising an MCT 1 mediated effect iti a uarm blooded animal, 
such as man. 

A turther aspect of the present invention comprises a novel compound of the formula 
(IA) or a pharmaceutical^ acceptable salt thereof or an /// vt\ o hydrolysable ester thereof, for 
example a compound of the formula 1 1 A > as defined above m which Y is carbow. T is S( )^ 
2a A(R ) M is phenyl independently substituted at the 3 and 4 positions by haloeeno (such as 3,4- 
diehlorophenyl or 3,4-difluorophenyl n v is 1 or 2 and R 1 is attached at the 4 and/or 5 position 
ol the indole line. Rartieular novel compounds of tormula ( I A ) include, for example. 
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V-( 3-chlorophcnvlsulphonyl nndole 2 carboxyhc acid; 
X- { 3,4-i)ichlorophcnylsLilplu)nyl >mdole-2 carboxyhc acid; 
.V-t 4, 5- Dichlorolhicn-2-yl sulphonyl )mdole-2 -carboxyhc acid; 
V iiromi)-N-(3-tnnLii)ronicih>iplienylsulphi)nyl)ind()lc-2-carb(>xylic acid; and 
5 2%-Chloro AM 3- trifluoromethy lphcny lsulphonyl )indole-2-carboxylic acid; 

or a pharmaceuticaily acceptable salt thereof or an /// vivo hydrolysable ester thereof. 

According to a further aspect of the present invention there is provided a method for 
antagonising an MCP 1 mediated effect in a warm blooded animal, such as man, in need of 
such treatment, which comprises administering to said animal an effective amount ol a 
10 compound of formula <IAk or a pharmaceuticaily acceptable salt, or an m vivo hydrolysable 
ester thereof. .According to a turthcr aspect of the invention there is provided a method ot 
inhibiting the binding of MCP i to a rcccpioi thcicoi m a warm blooded animal in need 
thereof which comprises administering to said animal an effective amount of a compound oi 
formula (1) or <IA), or a pharmaceuticaily acceptable sail, or an in vivo hydrolysable ester 
15 thereof. According to a further aspect of the invention there is provided the use ot a 

compound of formula (I) or (IA) for the manufacture of a medicament for use m inhibiting the 
binding of MCP- 1 to a receptor thereof. 

In order to use a compound of the formula (\) tor (IA)) or a pharmaceuticaily 
acceptable salt oi an /// \ i\o hydrolysable ester thereof for the therapeutic treatment ot 
20 mammals including humans, in particular in treating ml lainmat ion, it is normally lormuiatcd 
m accordance with standard pharmaceutical practice as a pharmaceutical composition 

Therefore in another aspect the present invention provides a pharmaceutical 
composition which comprises a compound of the lormula (I) (or novel compound of formula 
( IA )) oi a pharmaceutical acceptable salt or an //; en - > hvdrolysahle ester tliereot and a 
2^ pharmaceutical acceptable diluent oi carrier 

I he compositions ot the invention may he m a torm suitable tor oral use i lor example 
as tablets, lozenges, hard or soft capsules, aejueniis or oily suspensions, emulsions, dispcrsible 
powder^ or granules, Nvrups or elixirs, tor lopical use ( for example as creams, ointments 

VI- of .uluOUh oi ..Mlitl«'li> >M sir,peus;.ii:-. :o t .ua mum Ml ao-ii - v ^m*:: . ' 1 
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aqueous or oiJ> solution lor intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository tor rectal dosing). 

The compositions of die invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
5 for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
preservative agents. 

Suitable pharmaceutical^' acceptable excipients lor a tablet formulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or r.'ilciurp 
carbonate, granulating and disintegrating agents such, as corn starch *>i aitzemc acid; hmdinu 

10 agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethvl or propyl p hvdrox vhen/oaie. and auti oxidants, such as 
ascorbic acid Tablet formulations mav be uncoated or coated cither to moditv then 
disintegration and the subsequent absorption ot the active ingredient within the 
gastrointestinal track, or to improve their stability and/or appearance, in either case, usimz 

15 conventional coating agents and procedures well known in the art. 

Compositions for oral use may be in the form of hard gelatin capsules in which the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 
water or an oil such as peanut oil. liquid paraffin, or olive oil. 

^0 Aqueous suspensions generally contain the active ingredient in tinelv powdered form 

together with one or more suspending agents, such as sodium carbox vmeth\ icelluiose. 
methylcellulose, hydrox\ props imet h\ Icelluiose, sodium alginate, polyvinylpyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 
products of an alkylene oxide with tatty acids (for example polyoxvethvlenc stearate), or 

25 condensation products ot ethylene oxide with long chain aliphatic alcohols, tor example 

heptadecaethyleneoxyeetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, oi 
condensation products ot ethylene oxide with long chain aliphatic alcohols, tor example 
heptadecaethyleneoxyeetanol. or condensation products of ethvlene oxide with partial esters 

30 derived from tatty acids and a hexitol such as polyoxyethylenc sorbitol monooleate, or 
condensation products of ethvlene oxide with partial esters derived from fattv acids and 
hexitol anhydrides, tor example polyethylene sorbitan monooleate. The aqueous suspensions 
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mav also contain one or more preservatives (such as clhyl or propyl p hvdrox vhenzoalc, 
anti-oxidants i such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening 
aeenls (such as sucrose, saccharine or aspartame). 

Oily suspensions may he formulated by suspending the active ingredient in a vegetable 
S oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid 
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents 
may lie added to provide a palatable oral preparation. These compositions may be preserved 
by the addition of an anti-oxidant such as ascorbic acid. 
10 Dispersible powders and granules suitable for preparation of an aqueous suspension by 

the addition of water generally contain the active ingredient together with a dispersing or 
wellimz auent, suspending agem and one 01 moic piescr weaves. Suitable dispersing or wetting 
auents and suspending agents are exemplified by those already mentioned above. Additional 
excipients such as sweetening, flavouring and colouring agents, may also be present. 
15 The pharmaceutical compositions of the invention may also be in the torm ol 

oil m-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil. 
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
trauacanth, naturally occurring phosphatides such as soya bean, lecithin, an esters or partial 
20 esters derived trom laity acids and hexitol anhydrides i tor example sorbitan monoolcate ) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethvlenc 
sorbitan monoolcate. The emulsions may also contain sweetening, flavouring and preservative 
agents 

Syrups and eiixns may be lormulated with sweetening agents such as glycerol. 
prop\ icne eKcol. sorbitol, aspartame or sucro-e, and mav also contain a demulcent, 
preset \ alive, llavouung and/or colouring agent 

The pharmaceutical compositions ma\ also be m the form of a sterile injectable 
aqueous oi oil\ suspension, which mav be lormulated according to known procedures using 
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Suppository formulations may he prepared by mixing the active ingredient with a 
suitable non-irritating excipient which is solid at ordinary temperatures hut liquid at the rectal 
temperature and will therefore melt in the rectum to release the drug. Suitable excipients 
include, tor example, cocoa butler and polyethylene glycols. 
5 Topical formulations, such as creams, ointments, gels and aqueous or oily solutions or 

suspensions, may generally be obtained by formulating an active ingredient with a 
conventional, topically acceptable, vehicle or diluent using conventional procedure well 
known in the art. 

Compositions for administration by insufflation mav be ;n the fuim of a iineiv divided 
10 powder containing particles of average diameter of. for example, M)u or much less, the 
powder itself comprising either active ingredicni alone <u diluted with one or moie 
physiologically acceptable carriers Mich as lactose The pov\der tor insufflation is then 
conveniently retained in a capsule containing, for example. I to 5()mg of active ingredient toi 
use with a turbo-inhaler device, such as is used for insufflation of the known agent sodium 
1 5 cromoglycate. 

Compositions for administration by inhalation may he in the form of a convent ional 
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
iinely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
tluonnated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 

20 arranged to dispense a metered quantity ol active ingredient 

For further information on Formulation the reader is referred to Chapter 25.2 m 
Volume 5 of Comprehensive Medicinal Chemistry (Corwm llansch; Chairman of Editorial 
Board). Pergamon Press 1990. 

The amount of active ingredient that is combined with one or more excipients to 

25 produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral administration 
to humans will generally contain, for example, from 0.5 mg to 2 g of active aeenl 
compounded with an appropriate and convenient amount of excipients which mav vary trom 
about 5 to about OS percent by weight of the total composition. Dosage unit forms will 

30 generally contain about 1 mg to about 500 mg of an active ingredient. For further information 
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25 3 in 
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Volume 3 of Comprehensive Medicinal Chemislry ( ( orwm Hansch; Chairman of Fditonal 
Hoard), Pcrgamon Press 1W0. 

The size of the dose for therapeulie or prophylactic purposes of a compound ot the 
Formula I will naturally vary according to the nature and seventy of the conditions, the age 
5 and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. As mentioned above, compounds of the Formula I are useful in 
treating diseases or medical conditions which are due alone or in part to the eltects ot 
farnesylation of rats. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it will 
!() tzeneralty be administered so that a daily dose in the range, for example, 0.5 mg to 75 mg per 
kv. body wemht is received, given if required in divided doses. In general lower doses w ill be 
administered when a parenteral mule is employed. \ has, Un example, lor intravenous 
administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
15 example, 0.5 nm to 25 mg per kg body weight will be used. Oral administration is however 
pre ferred. 

The following illustrate, but are not intended to limit, representative pharmaceutical 
dosage forms of the invention as defined herein (the active ingredient being termed 
"Compound X"), for therapeutic or prophylactic use m humans: 
20 (a) 



Tablet I I LLU^^llil 1 



Compound X. 


100 


1 ,actose Fh.Fur 


1X2.75 






C 'roscai mellose v nlium 


12.0 






Maize starch paste ( 5' '< v. /v pastel 


2.25 






Magnesium siearate 


3.0 



(b) 



Tablet II 


msVtablet 


Compound X 


50 


Lactose Ph.Hur 


223.75 


Crosearmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (59r w/v pastel 


2.25 


Nl a ( mesiu m stearate 


3 ,u 


* C ) 




Tablet 111 


mi'/'lablet 


( 'onipound X 


1 0 


Lactose Ph. Eur 


93.25 


Crosearmellose sodium 


4.0 


Maize starch paste (5 r < w/v paste) 


0.75 


Magnesium stearate 


1.0 


(d) 


Capsule 


mu/capsulc 


Compound X 


10 


Lactose Ph.Euir 


4XX.5 


M aynesium 


1.5 


( e ) 


Injection 1 


(50 me/ml) 


Compound X 


5.0' 7 w/v 


1M Sodium hydroxule solution 


1 5.0';- v/v 


0. 1 M Hydrochloric acid 


to adjust pi i to 7.6 


Polyethylene glycol 400 


4.5 f <' \v/\ 


Water tor miccMon 


to I00 r , 
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( A 


Injection II 


( 10 mii/ml) 


Compound X 


I .OA w/v 


Sodium phosphate BP 


3. 6 A w/v 


CUM Sodium hydroxide solution 


15.0% v/v 


Water tor injection 


to 100 A 


(A) 


Injection III 


{ i mu/ml, bui iered to pi UA 


Compound X 


().\ r < w/v 


Sodium phosphate BP 


2.2oA w/v 


Citric acid 


OAS A w/v 


Polyethylene glycol 400 


3 AA w/v 


Water tor injection 


to 100 A 


(h) 


j Aerosol 1 


mu/ml 


( , ( >mpound X 


10.0 


Sorhnan trioleate 


LAS 


Tncliiorot luoiometiiane 


^10.0 


Dichlorodifluorometliane 


4W.0 




f Ae:^A M 


! uAiiil 


( Ampound X 


OA 


Sorhitan trioleate 


0 .21 


! | t 1, ! ! ioM a i t [ ' '!!! /( haiK 
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Aerosol III 


me/ml 


Compound X 


2.5 


Sorhitan trioleate 


3.38 


Trichlorofluoromc thane 


67.5 


Dichlorodifluoromethane 


1086.0 


Dichlorotetratkioroethane 


191 .6 


<k) 


Aerosol IV | m^/ml 

i 


( 'oinpound X 


2.5 


Soya lecithin 


. . ^ 

1 


Trie hloroiluorome thane 


67.5 ! 


Dichlorodifluoroniethane 


1086.0 


Dichlorotetrafluoroe thane 


191.6 


(1) 


Ointment 


ml 


Compound X 


40 ing 


Cthanoi 


300 nl 


Water 


300 Hi 


1 - I )odecy la/acN cloheptan-2 one 


50 fil 


Propylene glycol 


to 1 nil 



Note 

The above tor initiations may be obtained In conventional procedures w ell known 
M) the pharmaceutical ait. The tablets ( a m c ) may he enteric coated b\ conventional means, U 
example to provide a coating of cellulose acetate phthalate. The aerosol formulations ( In < 
may be used in conjunction with standard, metered dose aerosol dispensers, and the 
suspending agents sorhitan trioleate and soya lecithin may be replaced bv an alternative 
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siispendum agent such as sorbitan monooleate, sorbitan sesquioleate, polysorbate SO, 
polyub cerol oleate or oleic acid. 
Biological Testing. 
Abbreyiattons: 



ATCC 


Aincncan Type Culture Collection, Rockville, USA. 


BCA 


bicinchronimc acid, (used, with copper sulphate, to assay protein ) 


DM KM 


Dulbeccos modified Pagle's medium 


l-Ci'l'A 


eth\ lenehis(o\yethylencnitnlo)leti 'aacet ic acid 


res 


foetal calf serum 


UBSS 


Hank's Balanced Salt Solution 


hMCT-l 


human Monocyte Chenioanractani Protein- 1 




phosphate buiiCTCu sal ilk 


PCR 


polymerase chain reaction 



5 AMPBITAQ ,S5 , available from Perkm Plmer Cetus, is used as the source of 

thermostable DNA polymerase 

Binding Buffer is 50 mM IIPPPS, 1 m\l CaCK 5 mM MgCB, 0..V; foetal calf serum, 
adjusted to pH 7.2 with 1 M NaOH. 

Non-essential Ammo Acids ( 100X concentrate) is: L Alanine, K ( )0 mg/1; 
10 P Aspaiagmc. 1320 mg/1: I. Aspartic acid, 13^0 mg/1:! -Cilutainic acid, 1 470 mg/l: Cilycine. 
750 mg/1; P Proline. 1150 mg/1 and; P Serine, 1050 mg/l. 

1 fvpoxanthme and Thymidine Supplement ( 5< fx concentrate ) is: hypoxanthine, bX< ) 
mg/1 and; thymidine. PM mg/1. 

Penicillin Streptomycin is: Penicillin Ci (sodium salt); 5000 units/ml; Streptomycin 
i ^ sulphate, 5000 ug/ml. 

1 luman monocytic cell line 'I I II' 1 cells ate a \ ail able trom AT( '( accession nunibe! 
A K ( IIB 202 

1 Pink's Balanced Salt Sol ui ion ( 1 1 BSS i was < »htamed trom ( iibco: see Pnn St u h \p 
lUoi Med., I'M 1 *. 71. P>0 

Jo s \ 1 1 1 1 ic , a v v. ; ! v 1 1 ! \ [ i : I : k ■ t ! it i i . . PPM! P 1 I o '.-.a ■ <■ 1 P i a a k 1 I ; < > i i i (>.:■■ • . it v v > i ; t a ■ i i - 
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PLRA-2/AM is 

I [2-( 3~carboxyo\azoI-2-yl)-6-aminobenzoiurano^ )-elhan 
ewV.AOY'A'' letraacetic acid pentaaceto xymethyl ester and was obtained from Molecular 
Probes, Eugene, Oregon, USA. 
5 General molecular biology procedures can be followed from any of the methods 

described in "Molecular Cloning-A Laboratory Mannar 1 Second Edition, Sambrook, Fritsch 
and Maniatis (Cold Spring Harbor Laboratory, 1^89). 
Biological Assays for hMCP-I Antagonists 
a) hMCP-1 Receptor-binding assav 

10 h Cloning and expression of hMCP-I receptor 

The MCP-I receptor B ( CCR2H ) cDN A w\is ^ loin*d I >\ Pf/R from TUP ! cell RNA 
using suitable oligonucleotide primers based on the published \ 1 ( T 1 receptor sequences 
(Charo ct uL, l^U, Pn>c. Sad. Acad. Sci I '.V,\, Ml, 2752). The resulting PCR produce were 
cloned into vector PCR-II™ (InVitrogen. San Diego, CA.). Hrroi tree CCR2B cDN A was 

15 subcloned as a Hind III-Not 1 fragment into the eukaryotic expression vector pCDNA3 
(InVitrogen} to generate pCDN A3/CC CKR2 A and pCDNA3/CCR2B respectively 

Linearised pCDN A3/CCR2B DNA was transiected into CHO-KI cells by calcium 
phosphate precipitation (Wigier ct <//., 1079, Cell, 16, 777). Transiected cells were selected by 
the addition of Geneticin Sulphate (04 IX. Ciilvo BR L) at Img/mi, 24 hours alter the cells had 

20 been transiected Preparation of RNA and Northern blotting were carried out as described 
previously < Needham ct al. . 1W5, Prot. Express. Purijic.A*. 134). CHO-KI clone 7 
fCIIO-CCR2Bi was identified as the highest MCP 1 receptor B expressor 
ii) Preparation of membrane fragments 

CHO-CCR2B cells were grown in PMliM supplemented with W'< t octal call serum. 

2> 2 niM glutamme, i\ Non-Lssentiai Amino Acids, Ix Hypoxanthme and Thymidine 

Supplement and Penicillin-Streptomycin tat 50 pg streptomycin/ml, Gibco BRL). Membrane 
fragments were prepared using cell lysis/differential centnUigation methods as described 
previously (Sieiiiano ct a!., 1 WO, 7. Biol. Chcni., 265, |%5S). Protein concentration was 
estimated by BCA protein assay (Pierce. Kockford. Illinois) according to the manufacturer's 

30 instructions, 
hi) Assay 
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\25\ MCP-1 was prepared using Bolton and Hunter eon juration (Bolton ctul.. 1075. 
Biochcm. J.. 133, 520; Amcrsham International ple|. Pquihbrium binding assays were earned 
out using the method of Frnst ct aL, P>04, ./. Immunol., 152, 3541. Briefly, varying amounts 
of i: 'l-labeled MCP-1 were added to 10 nig of purified CHO-CCR2B cell membranes in 100 

5 ml of Binding Buffer. After 1 hour incubation at room temperature the binding reaction 
mixtures were filtered and washed 5 times through a plate washer (Packard Harvester 
FUtermate™ 196). Scintillation fluid (25pl, Mieroseint™-20, a high efficiency liquid 
scintillation counting cocktail for aqueous samples) was added to each well and the plate was 
covered with plate sealer and counted (Packard Top Count ,M ). Cold competition studies were 

10 performed as above using 100 p\l i; *M labeled MCP-1 in the presence of varying 

concentrations ot unlabelled MCP-1 . Non-specific binding was determined by the inclusion of 
a 200 told molar excess of unlabel led MCI 1 - 1 in the reaction. 

Ligand binding studies with membrane fragments prepared from CHO-CCR2B cells 
showed that the CCR2B w as present at a concentration of 0.2 pmoies/mg of membrane 

15 protein and bound MCP-1 selectively and with high affinity ( K\i> = 1 10 pM, K (] =120 pM). 
Binding to these membranes was completely reversible and reached equilibrium alter 45 
minutes at room temperature, and there was a linear relationship between MCP-1 binding and 
CHO-CCR2B cell membrane concentration when using MCP-1 at concentrations between 
100 pM and 500 pM. 

20 Test compounds dissolved in DMSO (5 pi ) were tested in competition with 100 pM 

labelled MCP- i o\e; a enncent rat lange ■<> ! M)0uM \ in duplicate Usme eight poini 
dose -response curves and 1C, ( concentrations were calculated. 
I)) MCP-1 mediated calcium flux in THIM cells 

I lie human i non oc\ t ic cell line 1 I IP 1 was grown m a svnthctic cell cultui e medium 
25 RPMI 1C>40 supplemented with 10 1 ; loctai call scrum. 2 niM glutamme ami 

Penicilhn-Streptomvcin (at 50 pg sireptoim cin/mh (iibco BRL). IHP 1 cells wcie washed m 
I1BSS (lacking Ca"' and Mg * ) + I mg/ml BSA and resuspended in the same buffer at a 
deiiMlv of C\ 10 f \- L dls/ml. 'I'lic cells uete then loaded with 1 inMfCRA 2 AM h >i ^i) nun a! 
; ' ' • C- • :-a • • ' ! ! > s \ ,{(!■ i i .■MiMvii.iv-.i at 1 v 3 ( ee ! 1 s ■■ m 1 1 1 ll ) ( ■ al ! ^!!^!';.■n^-n oi o 
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cuvette was placed in a fluorescence spectrophotometer (Perkm hhner, Norwalk, CT) and 
prcmcubated for 4 nun at 37 C with stirring. Fluorescence was recorded over 70 sec and cells 
were stimulated by addition of liMCP- 1 to the cuvette after 10 sec. |(V' Ji was measured by 
excitation at 340 nm and 380 nm alternately and subsequent measurement of the intensity of 
5 the fluorescence emission at 510 nm. The ratio of the intensities of the emitted fluorescent 
light following excitation at 340 nm and 380 nm, (R), was calculated and displayed to give 
and estimate of cytoplasmic [Ca T ] according to the equation:- 

|Ca 2 ']i =K <i (R-Rinin) (Sf2/Sb2) 
(Rmax-R) 

10 where the K () tor R r R A 2 Ca 4 complex at 37 r C was taken to be 224 nm R m:ix is the 
maximal fluorescence ratio determined after addition » >f 1 0 m\I !onom\ cm. R niH1 is the 
minima! ratio determined by the subsequent addition of a ( 7a" free solution containing ^ m.M 

1 Cj I A. and S(2/Sb2 is the ratio of fluorescence values at 3XO nm excitation determined at 
R mm and R„ MX . respectively. 

Stimulation of"TMP-l cells with hMCP-1 induced a rapid, transient rise in [Ca 2+ |j in a 
specific and dose dependent manner. Dose response curves indicated an approximate EC\ ( , of 

2 nm. Test compounds dissolved in DMSO ( lO^ih were assayed for inhibition of calcium 
release by adding them to the cell suspension 10 sec prior to hgand addition and measuring 
the reduction in the transient rise in [Ca 2f ]i. Test compounds were also checked for lack of 

70 agonism by addition in place of hMCP- 1 
c) hMCP-1 mediated ehemotaxis assay. 

In vitro ehemotaxis assays were performed using either the human monocytic cell line 
THP- 1 or peripheral blood mixed monocytes obtained from fresh human hlood purified bv 
erythrocyte sedimentation followed by density gradient centrifugalion over 0.(> <"< i ;w/v ) sodium 

2? metn/oate and .Vfc r '< (w/v) polysaccharide, density 1.077 g/ml i I .ymphoprep™ Nycomed). 

Cell migration through polycarbonate membranes was measured by enumerating those passing 
through either directly by Coulter counting or indirectly by use of a colounmetric viability 
assay measuring the cleavage of a tetra/ohum salt by the mitochondrial respiratorv chain 
(Scudiero DA. ct uL 10X8, ( \uiccr Res. , 48, 4827-4833 ). 

^ Chemoattractanls were introduced into a c )0-well microtiter plate which forms the 

lower well of a ehemotaxis chamber fitted with a P VP- free 5 pm poresi/.e polycarbonate 
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adhesive framed filter membrane iNeuroProbe MB series. Cabin John, MI) 20S1S. CSAi 
accordiim to the manufacturer's instructions, The chemoattractant was diluted as appropriate 
in synthetic cell culture medium, RPMl 1640 K/nbco) supplemented with 2 mM gluiaininc 
and 0.5% BS A. Hach dilution was degassed under vacuum for 30 mm and was placed (400 fab 
5 in the lower wells of the chamber and I HP 1 cells (5x 10 s in lOOfadRPMI 1 640 0 > r ; BS A ) 
were incubated in each well of the upper chamber. For the inhibition of chemotaxis the 
chemoattractant was kept at a constant submaximal concentration determined previously tor 
each chemokine and added lo the lower well together with the test compounds dissolved m 
DMSO (final DMSO concentration < OAW'/c v/v) at varying concentrations. The chamber was 
10 incubated for 2 h at 37 C under 5 r \ CO;. The medium was removed from the upper wells 
which were then washed out with 200 |jl physiological saline before opening the chamber, 
wiping dry the membrane surlaee and eentrituging the l Hv\vdl plate at 601) g ior 5 mm to 
harvest the ceils. Supernatant ( 150 pi) was aspirated and 10 |al of cell proliferation reagent. 
WST- 1 , (4-[3-(4-ic)di)phenyl)-2-t4Miitrophenyl)-2H-5-tetra/olU>]- 1,3-phenvl disulfonate | plus 
IS an electron coupling reagent (Boehnnger Mannheim, Cat.no 1644 807) was added back to the 
wells. The plate was incubated at 37 "O for 3 h and the absorbance of the soluble torma/an 
product was read on a microtitre plate reader at 450 inn. The data was input into a 
spreadsheet, corrected for anv random migration m the absence of chemoattractant and the 
avenme absorbance values, standard error of the mean, and significance tests were calculated. 
20 hMCT-1 induced concentration dependent cell migration with a characteristic biphasic 
response, maximal 0 o I 0 nm 

Compounds tested of the present invention generally had IC\n values of less than 
S()uM m the hMCP 1 receptor binding assay described herein. Tor example the compound ol 
example 2.01 had an K\,. ol |0uM. 

The invention is luiitici illustrated, but not limited by the lollowmg I.xamplcs 
(icneral Procedures. 

A\/Vd)imeth\ ■lfonnamide iDM!') was dried over 4 A molecular sieves Anhydrous 
letrahydroiuraii H 1 11 > was obtained from Aldrich SI -Rl ; .SI : .Al iM bottles. ( )t ho i o Mnmei c lal i v 
,i \ aikible km eei ,r - and si A \ an'-, wei e u -a ! w il hoiii I in 1 lie I p- 1 1 1 1 1 u a ! n m ansa ■■■■ \ v, i ' ^.n ad 
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are in o (ppnw and peak multiplicities are designated as follows: s, singlet; d, doublet; dd, 
doublet of doublets; t, triplet; dt, doublet of triplets; q, quartet; in, multiple!; br\ broad. Mass 
spectra were recorded on V( i 12-12 quadrupole, VCi 70 250 SI:, VCi ZAB 2-Sb or a V(_i 
modified AKI/Kratos MS9 spectrometers. For TLC analysis, Merck precoated TLC plates 
5 {silica gel 60 F254, d = 0.25 mm) were used. Flash chromatography was performed on silica 
(Merck Kieselgel: Art. 9385). Melting point determinations were performed on a Kofler block 
or with a Buchi melting point apparatus and are uncorrected. All temperatures are in degrees 
centigrade. 
Example I 

! ( > Methvl N-i 3,4- dichlorophcny I sulphoi lv l )indole-2- carhoxylate 

Metinl indole 2 carhoxylate (0.1^ gi w,is dissoh.-d m DM!' and ^>dmm hy dude (4i 
mg ) was added m a single portion. The reaction w as stined lor 1 tiour. then 
3,4 dichloroben/.cncsulphonyl chloride (0.25 gi was added in a single portion Stirring was 
continued for a further 2 hours and then the reaction was quenched by the addition of water. 

15 Idie reaction mixture was partitioned between water and ethyl acetate. Combined organic 
extracts were dried (MgSO. ; ) and concentrated in vacuo and the residue purified by column 
chromatography using isohexane-5% ethyl acetate as eluent to give the desired end product as 
a solid (5T7 ). NMR 6tCDCF) 3.9b (s, 3H), 7.22-8.20 (m. SI I); A//- ( + ) 384 (A/FT), 352, 175 
Examples 1.01 - 1.05. 

20 The procedure described in Lxample 1 was repeated using the appropriate indole 2-carboxylic 
ester and arylsulphonyl hahde. Thus there were obtained the compounds described below 
Example 1.01: NtohvLY ( 3 -chlorophen vlsulph onvl nndolc-2-carhMxylatc in 82' ; yield; NMR 
ft fCDCh) 3.91 is. 3Hi. 7 .20 8.14 (m, 9H ); MA { + ) T^hA/H*}, 318, 175, 144. 
Example 1.02: Methy j _2v^j4^5 : d m jg<-; yield, 

25 NMR SifDn.i 3 9N <>, 3ih, 7.22 8.08 (m, 611); MA:. ( + ) 390 (A/IT j, 35<S, 175, 144. 

Example 1.03: Methyl 5- chloro-yV-t 3,4-d i chloroph cnvlsu lphon\ 1 )-iiulole-2-carhoxvlale m 
249; yield; NMR SiffKT) 3.87 (s, 311), 7.44 ts. 111). 7.54 (dd, IHh 7.82 (d, 1H), 7.0b (m, 
211), 8.12 (d, 1 H j, S.28 id, III). 

Example 1.04: M etln 1 V (( v hro moi Kip thalc n-2^;lst^ in 
30 9'r yield, NMR 6 (CDClo 3.88 (s, 311), 7.39 is, 1H). 7 52 (dd. Hi), 7.78 (d, 1H), 7.84 (dd, 
1 II ), 73>4 (dd, 1 1! ), 8. 1 2 < in, 211 ), 8.20 ul, 1 II >. S.35 ( s. 111). 8.82 ( s. 1 II i 
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Example 1.05: Mclhvl AM3-ehlorophenvlsiilphonvl )-5wdi l oro i ndole-2-carho\ylate in 24 f /i 
yield; NMR 5 (Cl)ClO 3.87 (s, 3H), 7.41 (s, 1H>, 7.53 (dd. 111), 7.68 (K 111), 7.82 <m, 211), 
7.%<J. Ill), X.04(s. 111), 8.09 (d. 111). 

Kxample 1.0f>: Methyl :Vhro mo-A r -( 3Mrifluoroniet hylphenyl sulphonvl )indolc-2-carboxvlate in 
5 3 1 yield; NMR 6 (CD^SOCDO 3.96 <s, 311), 7.46 (t, lH),7.57fdd, lHh7.62(d, 1H), 7.88 
(l, 1H), S.l (d. 111), S. 14 (d, 1H), 8.21 (s, 111), 8.26 (d, 1H). 

Kxample 1.07: Meth yl 4-acetc)xv-/V-(3,4-dichlorophenvlsulplu>nvl nndoie-2-carboxylate in 
65 f 7 yield; NMR 0(CD<SOCD0 2.34 (s, 3H), 3.86 (s, 3H), 7.16 (d, III), 7 50 (s, 111), 7.55 (t, 
1H), 7.92-8.06 (in, 311), 8.31 (d. 111); M/z ( + ) 442 wWC). 
10 Kxample 1.08: Methyl 3 - c hloro-AM 3-tri niu) i\)nKnhylphenvLsulpiinrwl ) indole -2- carbo\vlat e i n 
68C yield; NMR 6 ( CI ) <S(X 4) 0 33)6 (s, 311), 7.48 d. Ill), 7.59-7.68 (in, 211), 7.88 (t, 1H), 
K. 1-8. < in, 211 i, 8.2 is. 111), 8.26 (d, 111); M/z t + 1 4 1 8 < A/I I ). 
Kxample 1.0'): Methyl 3 - ehloro-5 - t'lLion)- 

N^3-irinuoroinethy l phenvlsulpluMiyl)indole-2-carht)xylatc in 34C yield; NMR 5 
15 (CD^SOCDo 3.98 is. 311), 7.37-7.49 (m, 211), 7.89 (t, 1H), 8.13-8.18 (m, 2H), 8.22 (s. 111), 
8.27 id. 1H). 
Kxample 2 

N \ 3 - rhlomp 1 i e nv lsulphony 1 ) i ndo l c 2 carboxvhc ac id 

Methyl A'- 1 > chlorophenv Isulphonv 1 nndole -2-cai now late (0.50 g) and lithium iodide 

20 (2.0 g> were dissolved in pyridine and healed at reflux tor 6 hours, cooled to room temperature 
and pomvd into 2M IICI and extracted with diethyl ether Combined organic extracts were 
dried (MgSO.O and concentrated in vacuo to give an oil which was purified by column 
chromatography using D6M2S methanol as eluent to give the desired product as a white 
solid (0.24 l\ 45 r ; j. mp 2 1 6 2 1 7 ; NMR 0 ( ( \ ) ,S( )( 4 ) o 7 30 S. 10 t in, 911 1; M/z\ - ) 3 *4 

25 (AMI' j. 2<>n, 226. I'M. ISO. 1 1 f v 
Kxamples 2.01-2.05. 

4 he procedure described in fvamplc 2 was icpeatcd using the appropriate indole 2 -cat bowl ic- 
es (c: Thus there were obtained the compound^ desci ibed he low 

Kxample 2.01 : \ ; M 1 )ichh »iophcn\ ImiIpIioiu I midolc 2 . .nin>\vk, .nn: :\ .--\ : < well, mp 
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Kxample 2.02: A -(4,5 Diet i|o r< > rh i cj _xL^ill^ ^121 ^ 1 ) i n d< W c - 2 - c a rl < > x \- 1 1 c acid in 75 r ; yield, 
nip S2-iXV ! ; NMK 6 < CIKS< )CD o 8.25 <s, IH), 73)5 u i, 1H), 7.63 (d, III), 7.42 (t, IN), 7.25 
(t, 1 H), 7.10 (in, 111); A//-( - } 376 (A/* ), 374, 332. 330, 268, 266. 233, 23 1 
Kxample 2.03: A M3,4-Dichlorophcnylsu lphonyl ) 5-chloroiiulo ic- 2-carboxylic acid in 57 r 7 
5 yield; NMR 5 (CDuSOCDO 7.12 (s, IH), 7.44 (dd, 1H), 7.72 (d, 1H), 7.88 (d, 1H), 8.02 (d, 
111), X OS (dd, 1H), 8.38 (s, IH); A//r( ) 404 (AZ-lT). 358, 

Kxample 2.04: /Vh .6 Bro monap hthaj^^^ aCR l lri 

68-r yield; NMR 6 (CD.SCKDo 63)2 (s, I H ), 7.36 (dd, HI), 7.64 (s. I H » .7 80 (<]r\ IM» k m 
(m, 2H), 8.16 on, 2H), 8.32 (s. Ill) KK6( S , !H);A//r( ) 466 (AM C i. 464. 462. 4 I 8 
10 Kxample 2.05: ;V-< 3- rhloro pheny lsulpho ny 1 )-5-chloi omdo lc- -2 -carhoxvlic ac id in 68sy yield; 
NMR o i fT> t SnCh- ^ 26 is. 1 Hi. 7.4S did. IH.7 <>- M . II 1 !, /. 7 7 < II ! ,.7.S2 id. i H • s o> 
H, 2Ht. S. 12 is. 1 Hi; A//.-.- > 36S (A/ 1 1 ). >24 

Kxample 2.06: Minjimc^^^ in 

50-; yield; NMR 6 < CI),SOCDo 7.42 it.. IH), 7.5 -7.5" (in. 2H), 7.88 (t, IH). 83)8 (d, IH), 
15 8.12 td, IH), 8.32-8.38 (in, 2H); M/z\ ) 446 (AMP ). 402, 322 

Kxample 2.07: 3- ChlonwY-( Mr iniiorom ctlndphcMw ^ ac id in 

-Wr yield; NMR (CI^SOCDo 7.45 (s, IH), 7.56(d. HI), 7.62 <d, ill), 7.88 n, IH), 8.1 1 <t. 

21 H, S. 28-8. 36 (in, 2H); M/:\-) 402 (AMI*), 360, 358. 

Kxample 2.08: IJjmino 5 Jjlu oj^- A'^^ 
20 acid in W'< yield; NMR 0 (CD<SOCI),i 7.32 7 46 (m, 211). 7.8S <t. IH), S ( )S-S. 3 6 < in, 211). 

8.51-S.37 (in. 211); A//r(-) 466<A/-H*>. 404. 422, 420 

Kxample 3 

M^i in 1 A'-i 3.4-d i c 1 1 1 orophcnvlsu lp hony l ) 4_Jh\ du >\y i nd< > 1 e -2 carho xylate 

Aqueous sodium hydro^enearhnnate solution ( 16 ml, 50 f 7 ) was added to methyl 4 

25 aceto\\-/V-(3,4-dichioropheiiylsulph()[iyl )iiKh)le 2-carboxylate (0.03 tz > m meihano! ( 15 ml) 
and the reaction stirred lor 48 hours at room temperature. The solution was then poured into 
2M (1(4 and extracted with ethyl acetate. Combined organic extracts were dried (Ml\SO.,) and 
conLcntrated in vacuo to ;jj\c llie desired product as a uuni (0.5 u. 87'7r NMR o 
{C1),N()CI) ;) 3.85 is, 3H). 6.71 id, Hh, 7.3 1 o. Ill), 7.4 2 7.5 (m. 211). 7 3)2 is, 2H), 8.1V) is. 

^ HI). 10.3 1 (s. 1 H ); A//;-( + ) 402 (A/H* ), 100. 
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Preparation of Starting Materials. 

Starting materials tor the I:\amples above are either commercially available or are 



readily prepared by standard methods from known materials, tor example the following 
reactions ( Methods A to I ) are illustrations but not limitations of the preparation of some of 
5 the starting materials used in the above reactions. 
Method A 

o-Bromo 2 -naph thy 1 sulphonyl chh m ide 

A solution of sodium nitrite (2.7 g) in water (5 ml) was added during 2 hours to a 
stirred mixture of (wimtno 2-naphthalene-sulphonic acid (N.N g), dilute aqueous hydrochloric 

10 acid (2.<V.( weight/volume. 20 ml) and water ( 15 ml) which had been cooled to 0 C The 
mixture was stirred at 0"C for 30 minutes and poured onto a stirred suspension of cuprous 
bromide's "M m m dilute aqueous hvdrohromic acid (2 K r : 20 ml). The mixture was stored at 
ambient temperature tor IN hours. The mixture was evaporated to give 
o-bromo-2-naphtlialenesulphonic acid which was used without further purification. 

IS The material was suspended in DMF (40 ml) and cooled to 5 ( \ Thionyl chloride (S.b 

ml) was added dropwise and the mixture was stirred at 5 C for 3 hours. The mixture was 
poured onto ice and extracted with methylene chloride. The organic solution was dried 
(MgSOo and evaporated. The residue was purified by column chromatography using a 20: 1 
mixture of hexane and ethyl acetate as eluenl to give the desired starting material in 22'7 

20 yield. NMR o ( ( 4 ) <S< XT) o 7.<o i m, 1 1 1 h 7.7n - N.O t m. 31 1 c N . I S-S.2 i m, 211 ) 
Method K 

hthyl 3 bromoi ndole 2 ca rl > o\yla t e 

A solution of bromine (2.72 ml) in l)Mi ; was added dropwise over 10 mins to a 
sohiMon ot ethvl indole 2 carboxylate m I > M I ; The teaction was Mured lor .^0 nuns, then 
-S poured into water lo precipitate a pale yellow solid which v. as tillered oft and, recrystalli/ed 
t rom et h\ 1 acetate 0 > g i \ e die desired si art i ng matei iai as white needles i [()/! g, / 2 ), mp 
1 SO- 1 SI"; NMK b i( 4)C1 o 1 .44 it. 31 h. 4 43 (q, 21 1 j. 7 2 2 < in. Ill ). 7 3N nn. 21 h, / On id. 

iM) <> : / ,h s . 1 1 1 1 . \/ v ! , ihx i \r ). 2^0. 106. on 
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Method ( 

Hth v 1 3-chlor o i ndole-2-c a rbo x \ laic 

lilhyl 3 chloromdole 2 carboxylate < 3 g) and phosphorous pentachlonde < l > g > were 

heated at MO °C for 1 hour. The mixture was then cooled to room temperature, poured into 
5 water and the resulting solid filtered purified by column chromatography usinc 

isohexane~2() r r ethyl acetate as eluent to give the desired end product as a white solid ( I .25 u. 

35 r ; ); NMR 5 (CDSOCDr, 1.3 it, 31 1 K 4.4 up 111 k 7.2 it. iHj. 7.35 u. 1H), 7.45 id. ill). 7.<> 

(d. 1 Hb 1 2.5 f 1 H bsr Af/- ' *'-H +4 

Method U 
I ( ) Methyl -5 chloromdole -2 -car t >o\y late 

Sodium ( 1 ( )..' g, 447 nuiioii was di sxoi ved in met hano! 1 I I PI ( >jrade . anhvdn <a -.. ! N) 

ml) with continual stirring under an aim.^piicre <>I argon. I p , 1 ,.omp]cte dissolution ot the 

sodium ethyl-5 chioroindoie- 2 carboxylate - M) OS g. 4-] 7 mmoi * w as added as a single 

portion and the reaction mixture was stirred at room temperature for 2 hours. The reaction 
15 mixture was acidified with the addition of aqueous hydrochloric acid (excess) causing the 

precipitation of a white solid The solid was filtered and washed with aqueous hvdrochloric 

acid ( 100 ml) and water ( lOOmls) then dried overnight in at 55 to yield the product as a 

white solid (8.07 g, 95 f 7 ). NMR 6 (CD t SOClh) 3. So <s, 311k" 7 12 edd. Ml). 7.24 <dd. Ill) 

7.43 (d. 111), 7.72 ( s. 111), I2.1()(brs. IH). 
20 The procedure described above was repeated using die appropriate indole Thus was obtained 

the compound described below 

Methvl 3- hr omomdo le 2 carboxylate in 7 ( )S yield; NMR o *( d).St )( [ ) ; > 3.00 ( . t ;n 7 px c. 
1Mb 7.35 it. 1H). 7.47 ui. III). 7.53 id, llh, 12.24 fhrs, 1H> 

M ethvl 3 c hlo roindo le-2 carboy late in M r ; > icld. NMR b < ( "D-S( K'Du 3. n 0 < 311), ~ IS it. 
25 lid), 7.35 it, llh 7 45 id. 111), 7.5 l > id. I Hi; A//r ( -m 2 1 2 iA/H"j, 210. 
Method K 

Methvl 4 h vdrow u id olc- 2-carh oxv iate 

Boron tnbromide (73. 1 ml. 1 .0 M solution m I )( 'M i v , as added dropwise to a solution 
of methyl 4-methoxvmdole 2-carbox\ date ( 5 g ) in I )(\M t 200 ml 1 cooled to -7xV undei 
30 argon The reaction was allowed to warm to room temperature then partitioned between 
dichlorome thane and saturated aqueous sodium h\ drogen carbonate solution. ( 'ombined 
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organic extracts were dried (MgS() 4 ) and concentrated in wicuo and the residue purified bv 
column chromatography using isohexane-50'' 7 ethvl acetate as eluent to give the end product 
as a yellow solid (2»<X g, 64' H; NMR 6 ( CDiSOCI ) i) 3.X2 is. 311), 6.36 ul, 111). 6.X5 id. III). 
7.02 u, HI), 7.17 id, III), 9.66 t s. 111). I 1.72 (bs, 1H); A //: < -H 1 92 ( A/H * j. 
5 Method F 

M ethyl 4acetoxymdolc-2-carboxylatc 

Methyl 44ivdroxyindole-2-carbo\vlate (0.5 g) and 4 dimethylammopvndine (50 mg) 

were dissolved in acetic anhydride (5 ml) and heated at X0°C for 3 hours The reaction was 

allowed to cool overnight to precipitate white crystals, which were filtered and dried /;/ vacuo 
10 (0.44 g. 72 r ; j; NMR <S ( CD SOC\ > J 2.3 4 is, 311). 3.X5 . s, 3H >, 6. SO i d. 111 ), 7 06 < s, 1 H ), 
7.23 (i. 111). 7.2 l > ~\ '5 tin, til), 12 1 ( hs. Ill); M < ) 232 i MTV ). 
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CLAIMS: 

What we elaim is: 



S 1 



A compound of the formula (I) 




(I) 

wiierem 

R independent I \ selected Horn trill lh n on ietii\ 1 . C, .aikvL halo, hydrow . (', ,alko\>, 
C ( 4 alkano\l, C, ; aikano\ lox\ , amino, evano, C| 4 alkylamino, duC'i 4 alkyhammo, 
C, 4 alkanoylanuno. nitro, carbamoyl, C,. 4 aIkoxycarhonyL thiol. C, 4 alk ylsulphanyl, 
Cy 4 alkylsulphinyl. d 4 alkylsuIphonyl, sulphonamido, carhamoylCi 4 alkyl. 
AMC, 4 alkyl)carbamoylC, 4 alkyl, /V-(C, 4 alky! ) : carbamoy!-C| 4 alkyh hydroxyC, 4 alkyl, 
CY 4 alkoxyCY 4 alkyl, morpholmo, pyrrolidinyl. earboxyC, 4 alkylamino, \V and -OR 3 (where R 
is optionally substituted phenyl or an optionalK substituted 5- or <S membercd heteroarvl 
rini: ); 

p is 1 4 and R 1 can have the same or different values when p is 2-4; 
T is of the formula 

-( ( H R 4 )„,-( S( ) : )-( ( HR 4 ) N , 
i where R 4 is hydro-en or ( . jalkvl, m - 0-2. » = () 2, m + s = 0-2, and R 4 can take different 
values when m + s = 2 ); 

X is carboxv, ietra/o! 5-yL eyano. SOdh -S( ) : N I IR 4 , where R 4 is as defined above), 
-S() : NHAr (where Ar is an optionally substituted phenyl or optionally substituted 5 or (> 
membercd heteroarvl nn^. -CONITR" (where R is cyano. OH. -S()-( , i 4 alkyl. -SO<T;, 
-SO.-phenyl, -(CNR), ( )01 L t where r is 1- ^ and R l (as defined above - can take different 
values when r is 2 3 i j, or X is a Liroup of formula ( II ) 
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or X represents a group of formula (III) 



S 



R 1 




(III) 

where the groups defined as R ' here may have different values within the definition of R" 
above; 

A is seleeted from phenyl, naphthyl, fury I, pyridyl and thienyl; 

10 R is independently selected from triiluoromethyl, C| 4 alkyl, halo, hydroxy, trilluoromethoxy, 
cvano, (Yialkoxy, C\ 4 alkanoyl, C|. 4 alkanoyloxy\ amino, Cj 4 alkylamino. di(C| 4 alkyl lamino, 
Cj jalkanoylamino, nitro. earboxy, carbamoyl, C t 4 alkox ycarbony I, thiol, ( V 4 alky Isulphanyk 
( ' i uilkvisulphmvh ( *i 4 alkvl sulphonyl, suiphona mi do, carbamoyl ( 1 , laikyl, 
/V ((', ,alkvl )carbamoylC| 4 alkyl, N-(C\ 4 alky 1 )jcarhamoy 1- ( ' ( ; alkyh hydroxyC'i 4 alkyh 

js -alkowT, i4 ilk\ i or tu 1 1 R values together nia\ lorm a divalent radical ott he tormula 

-(."xril^Ji 4 Q- attached to adjacent carbon atoms on ring A; 
q is 0-4 and R can have the same or different valine when q is 2-4; 

/ is hvdrogen, fluoro. chiont, bromo, lodo, meth\l tnnuoromethyl, hydrox vmethyl. methoxy. 
meth\ lsuiphan \ 1. methvKulphmyl, methy lsulpiiony 1 or earboxy ( ' t „cyeloalk\ i . 
20 iC'HR 1 ), NR f 'R (where r is 0-2, R' and R are independently selected from H and Cj jaikvi o 
R" and R togelhci with (he rtiliogeti to uhich the> aie attached torn) a 5 or membered 
non .iitxn.it ic nil:' opt n >n a ! i v coin am in i_' * mic t tw I her hetei oaloi n selected 1 rout < >. N or S 1 . 
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wherein 

R' 1 is inetboxy, iluoro, chloro. bromo. nitro ;innno >ntiiinrnn^ti, v i ^.....u^ Vv ^ .1 ^ p :i;iJill , 
s x 1 ^ i or 2 with the proviso that IiVac in at most one mettiovy group: 
.V is carbow , CONHS( )j('b ; or tctra/oi - 5-yl; 
A' is piic n \ 1 01 ihu-iiy !. 

\\ i s chloro bromo, meth\ L mclhovy. nnro. ti 1 ; h m w o: i let h \ ! or ' n fhioron lc p n >w . 
y is 1 or 2; 
in Z' is hydrogen or bromo. 

or a pharmaceutical^ acceptable salt or in v/co hydrolysahle ester thereof. 

3 A compound as claimed in claim 1 or 2 wherein AfR^or A'(R\ is 3-chloropheny 1, 
4-ehlorophenyh 3-fluorophenyh -l-Huoiophenyl, 3uilluoi omethy lphenyl, 3.4-dichIoropheny i 

15 or 3,4-difluorophenyl. 

4 A compound as claimed m claim 1 . 2 or 3 wherein \ or .V is carbow 

A compound as claimed in claim I which selected from 
2(1 N { 3,4-dichlorophenylsulphonyl j-5 chlor omdole-2 carbow he acid; 

\ r -(b bromonaphthalene-2-\ Isulphonyl )Owhlorotndole -2-earboxvlie acid; 

N-( 3-chlorophenylsuIphonyl ) ^-chloromdole-2w:arbow lie acid; and 

3-br omoo 1 luoro-N -( 3 t ni luoi t >met hy lphenyl sul phony I )i ndole- 2 carbow he ac id 

or an in vivo hydrolysahle ester or a pharmaccut ical ly acceptable salt thereof. 

2S 

(r A pharmaceutical composition w Inch comprises a compound ot the formula ( I ). or a 

pharmaceuticallv acceptable salt or /// vi\ <> hydrolysahle ester thereof, together with a 
pharmaceuticallv acceptable diluent or carrier. 
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The use of a compound of the formula (IA). 




(IA) 

wherein 

R 1 , Z, T, A, R and q have any of the values defined in claim 1; 

Y has anv of the values defined for X in claim 1 or Y in -OONIIR 10 where R ! is II or 
C'| jalkyl; and 
v = 0-4; 

or a pharmaceutical ly acceptable salt or an /// vivo hvdn >lysable ester thereof, in the 
manufacture oi a medicament for use in antagonising an MCT-l mediated effect in a warm 
blooded animal. 



S. A compound oi' the formula (IA) as defined in claim 7, or a pharmaceutical^ 
acceptable salt thereol, wherein Y i.s carboxy; T is -SO.--, A(R") t , is phenyl independently 
substituted at the 3 and 4 positions hv halogcno; \' is 1 nr 2; and R 1 is attached at the 4 and/or 
5 position of the indole ring. 

i >. A compound of the formula (IA) as defined m claim 7 which is selected from 

N-i.^ chlorophein Isulphoin 1 undole-2 carbowlic acid, 

N ( _v4 dich loi "ophen\ 3sulphon\ i nndoic 2 carbowlic acid; 

N (4,5 dicliloiothicn 2 -\ Isu ! piion\ 1 niutolc 2 cai bowhc acid; 

^ bromo \-{ tnlluoromethy Iphenylsuiphony i nndolc 2 carbowlic acid; and 

V chloro N i 4 1 id hioromethvl phein Uuiphon\ 1 nndolc 2 -carbowlic acid; or t i 

pharmaceiii icai :\ accept able salt t here 1 1 <m ,in in \ i\ o h\ dn >1 \ s.thie esiei l hei col 
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- do - 

10. A pharmaceutical composition which comprises a compound as claimed in claim X or 
9, or a phannaceulicallv acceptable salt thereof or /// vivo hydroK sable ester thereof , together 
with a pharmaceuticailv acceptable diluent or carrier. 
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